A charge change in an evolutionarily-conserved region of the myosin globular head prevents myosin and thick filament accumulation in Drosophila.
We have determined the molecular lesion in Mhc9, a homozygous-viable mutant of the Drosophila muscle myosin heavy chain gene. This mutation is in an adult-specific alternative exon (exon 9a) which encodes a portion of the myosin head that is highly conserved among both cytoplasmic and muscle myosins of all organisms. The mutation results in a charge change in the evolutionarily invariant amino acid residue 482. The phenotype of the homozygous mutant is identical to that of an organism having a stop codon within alternative exon 9a, i.e. lack of thick filaments in the indirect flight muscles and a greatly reduced number of thick filaments in the small cells of the jump muscles. This phenotype correlates with the known expression pattern of exon 9a. Genetic, biochemical and ultrastructural analyses show that the failure to accumulate thick filaments in the mutant is not a result of aberrant interactions with thin filaments and that the mutant myosin heavy chain does not poison assembly of wild-type thick filaments. Our results, in conjunction with recent structural and mutant studies by others, indicate that residue 482 is important for generating ATPase activity and for myosin stability in muscle.